
S17
JCAD  JOURNAL OF CLINICAL AND AESTHETIC DERMATOLOGY • April 2020 • Volume 13 • Number 4 • Supplement

R E V I E W

RRosacea is a chronic inflammatory skin 
disease, typically involving centrofacial skin, 
that manifests as a constellation of signs and 
symptoms, which can change over time and 
can occur singly or together.1–3 Symptoms 
include erythema—persistent redness with 
periodic worsening is considered a defining 
feature of rosacea—papules and pustular 
lesions, telangiectasias, phymatous changes, 
and painful stinging or burning sensations.⁴ In 
addition to the skin manifestations, ocular signs 
and symptoms are also present in a subset of 
individuals with rosacea.5 It is estimated that 
approximately 16 million people in the United 
States have rosacea, with millions more who 
may have a dormant form of the disease.6,7

Rosacea is estimated to affect 2 to 10 percent 
of the population, and is more common in 
women than men. Centrofacial redness due to 
lesional color and background erythema is a 
common feature (Figure 1). Telangiectasias is 
also a common feature of rosacea, particularly 
on the nose. Though there is a spectrum of 
signs and symptoms associated with rosacea, 
Del Rosso et al8 reported that blushing and/
or flushing and facial bumps (pimples) were 
the most bothersome clinical manifestations, 
followed by skin sensitivity (e.g., stinging/

burning sensations, pain).8 While rosacea is 
more commonly diagnosed in individuals with 
fair skin, experts have reported that people 
with darker skin types can also suffer from the 
disease (Figure 2).9 

Because symptoms of rosacea can be highly 
visible (i.e., occurs on the face), the disease has 
been associated with a significant emotional 
burden, which has been underestimated by 
clinicians.10 According to data from the National 
Rosacea Society (NRS), as many as 90 percent 
of patients with rosacea reported experiencing 
diminished self-esteem and confidence and 
up to 41 percent reported avoiding social 
activities due to the effect of rosacea on their 
appearance.11 Additionally, as many as 30 
percent of patients with rosacea reported feeling 
stigmatized due to their disease.10 Survey results 
reported by Del Rosso et al8 indicated that a 
majority of patients who had both erythema 
and lesional rosacea symptoms employed 
techniques to reduce stress and anxiety and 
regularly concealed rosacea with makeup.8 
In 2018, survey data reported by Zeichner12 
indicated that, despite experiencing an overall 
negative impact on emotional and social well-
being and quality of life, treatment utilization 
was low among patients with rosacea. Survey 
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respondents also indicated a low level of 
satisfaction with rosacea treatments, marked 
by intermittent use of specific treatments.12 
These recent findings all underscore the need for 
clinicians to optimize management strategies 
for patients with rosacea.

CURRENT TREATMENT APPROACHES
In recent years, there has been a theoretical 

change in how rosacea is viewed, with experts 
moving away from subtype classification to 
a phenotype-based approach.4, 13, 14 This shift 
is largely based on the understanding that 
patients with rosacea usually do not exhibit 
one isolated symptom, but rather experience a 
combination of symptoms, such as persistent 
erythema with papules and pustules.4, 13 In 
addition, data collected by Steinhoff et al13,14 
suggest that erythema and rosacea lesions 
have common characteristics of inflammation, 
including the influx of inflammatory cells (e.g., 
macrophages, T cells, mast cells).13,14 Research 
suggests that persistent erythema could be 
the initial sign of underlying inflammation 
and, as such, is deserving of treatment.13 With 
expanded treatment options, clinicians can 
now tailor therapy to better match individual 

symptoms and achieve optimal results. 
New evidence suggests that it is important 

to reconsider the goals of rosacea therapy 
in terms of efficacy. Webster et al15 analyzed 
data from patients in controlled clinical trials 
who achieved a clinician’s rating of “clear” 
and compared it to that from patients who 
were rated “almost clear.” In these trials, a 
total of 1,366 subjects were treated with 
ivermectin, metronidazole, or vehicle. The 
comparison showed that significantly more 
subjects who were rated as “clear”(vs. those 
who were rated “almost clear”) had clinically 
meaningful improvements in Dermatology 
Life Quality Index (DLQI) scores or had scores 
of 0 to 1, which indicated no impact on quality 
of life (Table 1). Not surprisingly, there was 
also a significant difference (P<.001) in the 
mean percentage reduction of inflammatory 
lesions by end of treatment for “clear” subjects 
compared to those who were rated “almost 
clear.”16 It is also very important to note that 
achieving “clear” was associated with a marked 
delay in relapse (i.e., those who were “clear” 
maintained remission for at least 5 months 
longer than those rated “almost clear”).
The investigators noted that “continuing a 

maintenance treatment after reaching 'clear' 
may be expected to further extend the time to 
relapse.”16

Expert consensus indicates that multiple 
rosacea symptoms are best treated using a 
combinations of treatments, which can include 
medical therapy, skin care, and physical 
modalities.13 Figure 3 provides a treatment 
algorithm, outlining when topical and 
systemic options are most appropriate.

TOPICAL THERAPIES 
Topical treatments for rosacea approved by 

the United States Food and Drug Administration 
(FDA) include ivermectin 1% cream, 
metronidazole 0.75% cream (twice daily), 
metronidazole gel 1% (daily), and azelaic acid 
15% gel or foam (twice daily) for inflammatory 
lesions, and brimonidine gel 0.33% and 
oxymetazoline cream 1% for erythema.13, 17 
Topical therapy is indicated in most cases of 
rosacea.

Papules and pustules. Ivermectin. 
Randomized controlled studies of topical 
ivermectin (IVM) 1% cream versus placebo in 
moderate to severe papulopustular rosacea 
showed a statistically significant difference 
in favor of IVM for both successbased on 
Investigator Global Assessment (IGA) scores and 
lesion reductions.18 Siddiqui et al19 performed a 
meta-analysis of 19 studies, reporting greater 
efficacy using IVM in reducing rosacea papulo-
pustular lesions, compared to other currently 
available options, with a safety/tolerability 
profile that was at least comparable.19 The 
long-term extensions of the IVM pivotal trials 
included azelaic acid (AzA) gel 15% as an 

FIGURE 1. Rosacea presentation with centrofacial redness due to both lesions and 
background erythema
Photo courtesy of DermQuest.com

FIGURE 2. Example of rosacea in dark skin
Photo courtesy of DermQuest.com

TABLE 1. Rosacea presentation with centrofacial redness due to both lesions and background erythema

IGA SCORE (PATIENT #)
Before Treatment End of Treatment

DLQI Score 0–1, % DLQI Score 0–1, % MCID≥4, %
0 (341) 16.1 84.2 58.7
1 (1,003) 16.9 66.0 44.3
DLQI: Dermatology Life Quality Index; MCID: minimal clinically important difference; IGA: Investigators Global 
Assessment
Table adapted from Webster et al15
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active comparator for 40 weeks.20 Long-term 
data indicated lower rates of treatment-
related side effects and higher  IGA scores 
(“clear” or “almost clear”) in the IVM group, 
compared to the AzA gel group.20 Comparison 
of IVM to metronidazole cream 0.75% twice 
daily indicated IVM was more effective and 
markedly delayed time to relapse.21 Of note, 
Schaller et al22 recently reported that topical 
ivermectin improved symptoms of ocular 
rosacea, including foreign body sensation, 
burning, and sensitivity to light.22 

Metronidazole. Metronidazole was one of 
the first approved therapies for rosacea and 
is available in 0.75% and 1% concentrations 
in gel, lotion, and cream formulations. 
Metronidazole is thought to have anti-
inflammatory and antioxidant effects , 
thought the mechanism of action is not well 
understood.13 A Cochrane review analyzing 
multiple controlled studies of metronidazole 
as treatment for papulopustular rosacea 
reported superior efficacy, versus placebo.23 
Comparative studies of metronidazole versus 
AzA demonstrated similar efficacy in reducing 
rosacea lesions between the two therapies.23,24 
Metronidazole is generally well tolerated, 
with adverse events that generally are mild 
and involve skin sensations such as pruritus, 
irritation, and dryness.23 

AzA. AzA has been shown to reduce papules 
and pustules in both controlled clinical 
trials and in a small (N=20) single-center, 
postmarketing, open-label study.25-27  In Phase 
III studies, AzA 15% gel reduced inflammatory 
lesions by 17.5 to 17.8 percent, while the 
AzA 15% foam reduced inflammatory lesions 
by  21.2 to 21.7.26, 28-30 Cutaneous irritation 
(e.g., pain, pruritus, dryness, erythema) are 
the most common adverse events associated 
with AzA therapy.31 AzA gel is in a water-
based vehicle, and the foam is a hydrophilic 
oil-in-water emulsion.28 While there has not 
been a head-to-head study comparing the 
foam to the gel, similarities in registration 
study results suggest their efficacy in rosacea 
are comparable.28 This suggests that vehicle 
selection may be based primarily on patient 
preference.28

Erythema. Redness, a hallmark of 
rosacea, can take many forms, and treatment 
approaches for rosacea-related erythema 
can vary, depending on the cause (e.g., 
vasodilation; abnormalities of superficial skin 

vasculature, including, but not restricted to 
telangiectasias; lesional redness at the site 
of papules or pustules; and/or inflammatory 
redness secondary to barrier dysfunction.32-34 
Enlarged abnormal superficial blood vessels 
occur through vasoactive smooth muscle; as a 
result, stimulation of α-adrenergic receptors 
leads to vasoconstriction and reduced 
visible facial erythema.35, 36 In contrast, 
telangiectasias are not directly affected by 
the sympathetic nervous system, and do not 
respond to α-adrenergic receptor stimulation.34 
Perilesional redness may respond best 
to treatments for papules/pustules, and 
inflammatory redness can be targeted both by 
topical therapies and by optimized skin care 
regimens to improve barrier function.34

Alpha-adrenergic receptor agonists. Recently, 
two α-adrenergic receptor agonists were 
introduced for treatment of persistent facial 
erythema related to rosacea. Brimonidine 
gel 0.33% was the first of these approved by 
FDA (August 2013) for once-daily therapy for 
persistent facial erythema of rosacea followed 
in January 2017 by approval of oxymetazoline 
1% cream.32 Brimonidine affects α2 receptors 
with a less prominent effect on α1 receptors, 

while oxymetazoline targets α1 receptors; it 
is not known whether differences in receptor 
activity are associated with different clinical 
activity, but differences have been proposed 
(Table 2).32 In rosacea-related erythema, 
brimonidine acts by cutaneous vasoconstriction 
and may also have anti-inflammatory effects.37, 

38 According to a 2016 Cochrane review, the 
efficacy of brimonidine in improving moderate 
to severe erythema in rosacea is well proven 
with adverse events that were generally mild 
and most frequently included worsening 
of erythema, flushing, and pruritus.17, 23 

Brimonidine has a fast onset of action, and its 
effect lasts approximately 12 hours. Application 
of oxymetazoline to facial redness also reduces 
erythema for several hours, with an impact that 
fades by 12 hours and a slower onset compared 
to brimonidine.32 Because oxymetazoline was 
introduced to the rosacea market very recently, 
there are few data showing clinical differences 
between the two agents.32

 ORAL THERAPY 
Oral medications may be indicated in 

moderate-severe rosacea and are often used in 
ocularosacea.23 

TABLE 2.  Anatomic differences within the vasculature among α-adrenergic receptors and possible pharmacologic/
pharmacodynamic effects. Reprinted with permission from Del Rosso32

Maintenance of vascular tone occurs at the junctional synapse between the sympathetic nerve terminal and the 
blood vessel wall. The α1-receptors are located postsynaptically in the vascular smooth muscle within the region of 
the synapse; α2-receptors are located presynaptically at the nerve terminal, postsynaptically in the vascular smooth 
muscle outside the direct region of the synapse and within the endothelial wall.
• These anatomic differences may correlate with variations in individual drug activity under certain clinical 

circumstances (e.g., heating, cooling, differences in relative receptor expressions and locations).
• In most mammalian species, arterial vasoconstriction via directly innervated stimulation of vascular smooth 

muscle is mediated predominantly by α1-adrenoreceptors, though other receptors also play a role in 
vasoregulation; both α1 and α2 receptors appear to contribute significantly to venous vasoconstriction. 

The presence of presynaptic α2-receptors appears to inhibit norepinephrine release, which might contribute to 
vasodilation via a negative feedback loop mechanism. 
• It is not clear when this mechanism would dominate in the clinical setting; however, this activity could potentially 

emerge in selected clinical situations where postsynaptic α2 adrenoreceptor activity and/or density are diminished 
in rosacea-affected skin. 

• More data are needed to further clarify the potential role of this mechanism in the clinical setting where worsening 
of erythema develops after topical α2 agonist application.

The presence of α2 receptors on endothelial cells has been shown to mediate release of nitric oxide (NO), which 
induces vasodilation. Hence, stimulation of endothelial cell α2 receptors might invoke a vasodilatory response.
•	 α1 receptor stimulation on vascular smooth muscle is able to override the NO-induced vascular relaxation 

response. 
• The potential triggers that may induce release of endothelium-derived NO are increased levels of shear stress, 

neurotransmitters, autacoids, and hormonal stimuli. 
• In any given patient, the extent of α2 receptor-induced vasoconstriction or vasodilation may reflect the net effect 

of α2 invoked vascular smooth muscle stimulation (which causes vasoconstriction) versus α2-mediated endothelial 
NO release (which causes vasodilation). When the latter response dominates, vasodilation occurs.
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Antibiotics. While tetracyclines and 
azithromycin have been used off-label in the 
treatment of rosacea, only subantimicrobial 
dose doxycycline (40mg) has been approved 
by the FDA for this disease. It is thought 
that, in rosacea, antibiotics act through 
anti-inflammatory mechanisms rather 
than antimicrobial effects, as seen with 
subantimicrobial dose doxycycline, which has 
anti-inflammatory effects at concentrations 

below the minimum inhibitory concentrations 
of susceptible bacteria.39  Due to changing 
patterns of antimicrobial resistance, clinicians 
are moving away from using conventional 
doses of antibiotics to treat rosacea.40,41 If 
conventional doses of antibiotics are used, 
they should be limited in duration, with 
patients being transitioned to topical therapy 
as the primary treatment once improvement 
has become apparent.23,  

PHYSICAL MODALITIES
Physical modalities may be indicated for 

treatment of rosacea-associated telangiectasia 
and phymatous changes. A recent Cochrane 
review found that lasers and intense 
pulsed light therapy were both effective 
treatment modalities for rosacea-associated 
telangiectasia and phymatous changes, but 
the data were limited due to small sample 
sizes.23 The authors of the Cochrane review 
also reported that data from randomized, 
controlled trials was limited, with regard 
to light therapies, and recommended that 
further study of this modality be a research 
priority.23  One of the authors of this article 
(SMJ) has utilized pulsed dye laser regularly 
with favorable results in clinical practice for 

the treatment of telangiectasia and erythema 
associated with rosacea.  

PATIENT EDUCATION
Rosacea is a chronic inflammatory disease, 

and education is key in helping patients 
to cope with their condition. Clinicians 
should explain that rosacea is benign, while 
acknowledging that it can cause significant 
distress. Patients should also be reassured 
that current treatments can effectively control 
the signs and symptoms.13, 38 Finally, clinicians 
should educate patients with rosacea on 
changes in lifestyle they can make to improve 
symptoms of rosacea. Table 3 presents 
common triggers for rosacea, which were 
identified by large scale surveys conducted by 
the National Rosacea Society.42  

SKIN CARE
It is important to educate  patients with 

rosacea on proper skin care practices, such as the 
need for barrier repair and protection from UV 
exposure. Rosacea is associated with impaired 
epidermal barrier integrity, which makes barrier 
repair an important component of the skin care 
routine. Using topical medications on skin that 
has compromised barrier function increases the 

FIGURE 3. ROSCO Project 2019 updated treatment algorithm

TABLE 3. Top 10 most frequent rosacea triggers from 
National Rosacea Society survey of 1,066 rosacea 
patients42

FACTORS PATIENTS AFFECTED, %

Sun exposure 81.0

Emotional stress 79.0

Hot weather 75.0

Wind 57.0

Heavy exercise 56.0

Alcohol consumption 52.0

Hot baths 51.0

Cold weather 46.0

Spicy foods 45.0

Humidity 44.0
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risk for treatment tolerability issues. Williamson 
et al43 reported that patients with rosacea 
who experienced treatment-related adverse 
events had significantly higher rosacea-related 
health costs compared to those with no adverse 
events.43

Patients with rosacea should be instructed to 
regularly use sunscreen with a sun protection 
factor (SPF) of 30 or higher and broad spectrum 
protection against UVA, UVB, infrared, and blue 
light.  The use of bland moisturizers and gentle 
over-the-counter cleansers is recommended.13 
In a recent consensus statement, Schaller et 
al reported that proper skin care is currently 
a primary treatment approach to managing 
dry skin appearance and sensation, as well as 
stinging sensation, for patients with rosacea.13   

CONCLUSION
The expanding treatment armamentarium 

now allows clinicians to individualize rosacea 
therapy to the needs of each patient, with 
excellent clinical results. Topical treatments 
form the foundation of rosacea therapy and 
can be highly efficacious in reducing lesions 
and decreasing the intensity of erythema. 
Topical agents may also help manage secondary 
rosacea symptoms, such as itching, stinging, 
and burning sensations.  In addition, general 
measures, such as avoiding triggers  and patient 
education on proper skin care, work together 
with rosacea medications to enhance outcomes. 
The importance of treating rosacea to clearance 
has been shown by Webster et al,16 and this 
information should guide clinicians in both type 
of therapy and duration of therapy.
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